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mm 



It felt 2 izmmcDm^mmi^o 

m^-m 6 ] m^^miz p^^e t- s tr;^ \^ymm,mmmm<^Mi^ji ^^ymm 
MM^i^tm^iij'^^^'^it^n^m^^i^ifjvifymm^mm^^m^^^mo 
^mm^mmmm^tim'r^^y^^i^M^^- \^-t^DNAf)mA'^nxi5v. 
mm^MsxyA^^-^n- Y^t^DNAit. m^m^i^±<D^jv\^ymm,mm 



1 



2 0 0 3-3 




#2 0 0 2 — 0 6 5 8 8 0' 



§ D N A y?)^. "9- n v-f '\z7.m<Dm^m'^i^±(^ \£j]/\i^ymm.MmBm i jt^ 

^ <3D >^ n =E - ^ - ^ V N i± ^ m ^ n ^ - ^ ~ ^ 4x ^ M >^ n ^ - ^ - 

1 0|a^CD?^^«K^#:o 

[0 0 0 1] 

[0 0 0 2] 
[^e^f^CQ^^] 

[0 0 0 3] 

TVNSo "i^S/fiJfe^^MffiK^m^^ (LDH) ^^^§:^#i^y:^7nV'f i2>^ • 
•fel/lfe/JilcSAL, L-m.^&^mS-B:<S>^«^3b<fee(Eri Adahi et al., "Mo 
dification of metabolic pasthway of Saccaromyces cerevisiae by the expre 
ssion of lactate dehydrogenase and deletion of pyruvate genes fo the lac 



ffiliE# 2003-3031175 



J! 




.i^2 .0 0 2 — 0 6 5 8 8 0' 

tic acid fermentation at low pH value", J. Ferment. Bioeng. Vol.86, No. 3 
, 284-289, 1988> Danio Porro et al., "Development of metabolically engin 
eered Saccaromyces cerevisiae ciells for the production of lactic asid", 
Biotechnol.Prog. Vol.11, 294-298, 1995, #^2 001-5165 8 4^^m 

[0 0 0 4] 

^or^:i&^^^4^TV^ -5 (Enzyme Hndbook, Springer Verling Berlin Heideiber 
g 1990, EC 4.1.1.1, EC 1.1.1.27), ji^O^^C^ V>Tl±, l^A^ldym^mm 

mm 1 i)mm u t ^ y , 2fs:me^5& ii* ® -e ® ^j? > h 

S^^&'fiix.T ("Autoregulation of yeast pyruvate decarboxylase gene 
expression requires the enzyme but not its catalytic activity", Ines Eb 
erhardt, Hakan Cederberg, Haijuan Li, Stephan Eoning, Frank Jordan and S 
tephan Hohmann, Eur. J. Biochem. Vol.262, 191-201, 1999) „ 
[0 0 0 5] 

mm f)m^ b j: i: i- s mm} 

[0 0 0 6] 

(LDH) {cov>T^SbT*^f>fb:/^i:ci5, JStT®^ 
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[0 0 0 7] 

(2) i&ia^i'5i5^>A-^^&i3- Ff ^DNAii, m^m^i^±<D}^}v\^ymm. 

(3) mmm^^mit. '9-^:^itju'^>c±zmx:&^. (d (2) izmm 

(4) talHTi^^ifeHi. if^yj^n-^'-f'^y^ • -fei^if (i) tfeli (2 

(5) wnm^^^y^^i^Mit, ^i/mM(D%mB^Mmm^^^^it't(D:^'en^ 

(1) ~ (4) 0\,^'mmzmm(Dj^n^Mi^o 

( 6 ) m^&<&Kp3^t^ \^)]y\^ymwimmmm<DM^)v\^ymmMm^B t m 
mi)-'$>^\,^ttn^m^^M\fj\^i^ymMMmm'&.^m^^^^(^^Wi^yi^Mm 

(8) mmm^^mt. •^yitjn^4^:^mx:^^. (s) (7) izmw^ 
7) izmm<Dm^^mi^o 

(6) - (9) ODVN-rtli^^CIB^cDJ^^^^^:, 
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(11) ^7^/fi5^(DlL^fl^^7Jc^^^^^V^{i^®3^^^^^&=r- Ff-SDN A;?)'^ 

- ^ - & S vMi n ^ - ^ ~ ii SSI 3 tife ^m:;^ n ^ - ^5r - ® 3i> ^ n e^tc J: 
(1 2) tSflS^i^tt, ij-^y^fjnv-f -fex • 12 i/ifi/x"??^^. (io)ia^0?^ 

(13) (i)~(i2) (D^^-tM^Kumaym^mm^'k^m't^xmtL. 

[0 00 8] 
[0 0 0 9] 

mnmmmzis^^xnm-^ti^^^diyA^nit. ^mm.7Kmmm (ldh) 
n^mx^M\^j^^>mmM.mm^^m^x\>>&o 



5 
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m.mtD (-) -%mt.^^tii!)K t^t.h<j,t. l (+) -%mx'^^o mmz 

feV^T«. L ( + ) UV^o L ( + ) -%m\t. L ( + ) 

-LDHK:J:oTM^$tl, D (-) -^^tt, D (-) -LDHK^^XM^ 

[0 0 10] 

V^ tt^'^^X^e^JtCAX^tC-^^S ti;'^ L D H b T V^ S o 

<it. mm. mm. sm^ifois^m^^#*5(5i?fey> ^hKt^^h<i,t. tf 

I2.a?fJ*^ e> «5 5 ^ > ^ S:#if S 3 ^ S o 

^Mf -S^^^b^-e^So ^fe. EC 1. 1. 1. 2 7&# 

[0011] 

yiB3«j0*Bllf1f;5)^^I>?&< i:% 7 0%, ^f*L<tt8 0 %JS^_h%*bA^o L D 
H^Stt 5: ?t b T S ^ > ® S: -^^T' V N § o 

*b<i^, 3 o%jeiii^i?s>y, •^h\znt.h<\%2o%&snx^^. 
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[0 0 12] 

#M6^ig&^A^S (Current Protocols I Molecular Biology edit. Ausubel at 

al., (1987) Publish . John Wily & Sons Sectoin 8.1-8.5) ^S:MV^T> M 
S> MSI, fei:Ot/*fcl±#i0^MS:^A"r'5r^lC j:y5rfe)ri: 

t^^i^^^o 1^f=.s :L<D^^t^^mit. AX6<;^c^M^^ALfe•§)V^^3:-^^SUfc% 
®{c|5Se,tif. AX6!^^^MM^ca■^^v^T&Sv^^iz.4^^c|^e>4^•rg^:^^cfe 

[0 0 13] 

y ::^-:jI;>'T'> (Michael is-Menten) ®^{C^l:tS KmffiTfe-So 
[iJtl] 

VQ=k2EQ[S]/([S]+Kin) (l) 

[B:2] 



E+S^ES^E+P •■•(2) 
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#2002 — 06588 0' 
[0 0 14] 



k.[E][S]=(k2+k-,)CES] 



[E][S3 ^ k2+k-. ^ 
EES] k, 



Km= (Eq-[ES]) [S]/(ES], (4) 
[0 0 15] 

[0 0 1 6] 

svr;. pHS:6. o~7. 5®^#T-eM^0®S®^fti'llS:M^t-s:r:^*^ 
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[0 0 17] 

^iZ-0th<lt. 0. SmMJ^TTfeU. %o^*)^f*,b<ld:, 0. 1 mMJg^T 

wtm^mm(DM\^ji\^ymmnmmmtmmiij^'?:if\>^^)%m^^:^}:^:^tff^ts'^v 
mmwtBmt.iiJv^ymt:f)^^mh^'t<^jt?>ff'^'T^&^. m^isstmmm<D\d: 

[0 0 18] 

*J^H^il^^:^cfev^T^±, z:(Z)J;e>^^5i^af >A^MS:=i- Ft-SDNA:^'?# 
AStlTVN^o 2fCDNAl^, cDNA. ^f^ADNA, -^^DNA:&2f, -e®© 

n S: n - K S -^^fe 5 V ^ ffi3t5CDifeSIB3?a % ^ S D N A & o T *) J: 

V^„ 

[0 0 19] 
[0 0 2 0] 
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$/U~X7 ^i#|(5!)PCR|lit^n 1 9 9 7, ^mt±. p95-10 

0) ^mm-t^:r.t%X'^^o 

[0 0 2 1] 
(DNA#^%) 

l^3^nrig il i" § D N A 5: M V N -5 „ © D N A^^tl® 

L/Tii, #^c|JS^L/35;v^T':;^^x^ F (DNA) , A^^V^t^r-V (dna 
) , I/hn h^>X3}<y> (DNA) , AX^-feft: (YAC, PAC> BAG, 

MAc^) ^mm^^^-aymAmm (m^i^^^^^^itm^i^m ^pm^mis^ 
^iBBSffi'^^^-. mmmmm^^^-. mmmm^^i^^-. mmmm^^^ 

[0 0 2 2] 

KDNA^LTld:, M^li> pRS413, PRS415, p 
RS416. YCp50, p AURl 1 2*fe«p AURl 2 3«5if®YCpM 
h)VK':;-$t-^ p YE S 3 2t.^\tYE p 1 3iSti£<DYE pM 
l>;i/^^^J?-, pRS403, pRS404. pRS405, 
pRS406> pAURlO 1 *felip AUR 1 3 5^if<^Y I ^mi<iBM-W 
mty^h/V^^ 9-. ■:kmmA^(D:f'^:^^ K(pBR322, pBR32 5, 
pUC18, pUC19. PUC119, pTVllSN, pTV119N, p 
Bluescript, pHSG298, p H S G 3 9 6 Xlt P T r c 9 9 A;& 
if®C o 1 E^zf^X^ K, pACYC177Xl*pACYCl 8 4;&if<Dp 1 
A^zf^T.^}^, pMWllS, PMW119, pMW2 1 8XlipMW2 1 9 
;&ifCDpSCl 0 l^zf^y^^ F^) , ^Mmm^(Dzf^7.S. F m^lt. pU 



1 0 
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BllO. p TP 5^) ^^*&^^fS3i:;i)'^"et^c :7 t-S^DN Ail bTtt, 
a, :7T — (C h a r o n 4 A, C h a r o n 2 1 A. EMBL3, EMBL4 
, a,gtlOO. gtll, zap), ^Xl 7 4, Ml 3mp 1 8XliMl 3 
mp 1 9 S:#lf-g)r ilA^-TJ^So UhU h^yy^^^/ythXit. ,Ty0^ 
ik}£^mf^:r.ti}^-e^^o YACtVXlt. P YACC'2^if S:#lf 

[0 0 2 3] 

RSP^T?-©iT b, -KMi" ^ ^ ^ - D N A <DUmmm^^U& s v% n - 
n > i?->f h jc#A J& if i- -5 3 i: ic J: s „ 

ICJ: y0mRrtglC^<D:/D^-^-(3OTMlC2^DNA-fe^:jl> hA^m^Snr 
[0 0 2 4] 

^3te^::^n^-^?-, g a 1 1 :^n=E-t5f~, g a i i o ::/n^--3?-, 

hi/H »y i^^t>A°i^^yn=E-^r-, MF a 1 ':/n^-3?-, PH0 5":/D^- 
PGK:/n^-^5f-, GAP >''P^-^?-, ADH^n^-^-, AOX 

If 2/ai©5^<z) }d}\,\£ywMmmmm i ^-e^^n ^- ^ - sr^uM-r s z^nis^^ 
~iB3?tf«, '^v:^u^^^2.:y^MBn^(o\£}v^ymm.mmmm i m^K^^^if >^ 

DNAS:«tMil"t«>PCRiiiPi?£lCj:oT#ll'rsril*^-^^Sc i^-^?:^nv>f 



1 1 



ffiliE# 2003-3031175 




#2 002-0 65880 




[0 0 2 5] 

3^DN A#^#(Z)^(Z>M^-e^-5l|2®DNAm^J^li, ^DNAOflS 
NA-fei^j^i^ «^^'S^^:^cfev^T?^cDNA^#AbJ:e) i:-r-S4t->if h 

hit. 'ptji<t.^imm^^n. ^^L<ii, zmm^^thx^^^. m^it. 2 

^^MCODNAlC^BI^^&DNAfB^^Uilb, dtl^CODN Aizi^:* > h(Z>^lC3|s:DN 
A 5 3&«^f * b v^<. 

[0 0 2 6] 

^-i5f-K:J:ytI#nrigU:2{s:DNA^#A't5ri:A^t?^So :r.<Dm^. :^DN 
[0 0 2 7] 

7{)^ § §: ^ ^m^i^± ill m -r m^^m^m^ ^ v ^ t if isjim^ 

^cj:y0Jf|^%^^:l•s<^:e>^C2^DNA&#A'r■&J:e)^ci-sri:AW*L/V^o ^-S 
5& if ® X y - S: ^ ^ i: i- s tr ;i/ tf > ^JKii^m^m^^^ 
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mWlMMBmi^B'^ :^ n ^ - ^ - ® 0J# T {c L D H vS'ffi 

IC-fel/lf^x) $:?i^i:L/T, ^10^6^(^)1^ 1 st-K^S: ^ - 
[0 0 2 8] 

m±m^^ii<Dmmmmpi^(^D^Aiz^:^yhKmmt^:r.ii^x^^ 

[0 0 2 9] 

<Di/%:r,i/:^yh> t/y ^t/^-f-Jl^. jKU A#Aae/y:^;l/, ^^v-:^ 
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[0 0 3 0] 

( D N A mmm tc j: s m^mm) 

u^U-i/mym. vmya^^Psy^. B^^U^'^A^, /-^-^^f ^ j]y:ffym 



[0 0 3 1] 

Eshrichia coli. Bacillus subtilis^ -iJ-^yi^nvW 
'fe>?.-'fel/fcr$/a^, ^/i^- :;?J D V-Y -fe >^ • sK > (Saccharomyces pombe) , fcf 
• ^-^y^hVy^ (Pichla pastoris) ^ifOD^«, s f 9, s f 2 

:ft#:69{Ctt, •9-^y;!J^^>^i2^••fe Vlf^Xl F02 2 6 OlI^-^llfYPH 
[0 0 3 2] 

D N Ammm^^ a: ^ t?^m«si$ ti fc?^^«m^*:ic ^ v> t d n Ammm<D 



1 4 
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jiM® D N Ammmi^-^ o t, mnmmx ^m^t-^ § d n Ammm-fimK-^ 

[0 0 3 3] 

mM(3D:;^n^-^-T{C:*:DNA}^)'!^A$tl^}«)^^5?)^CD5t^», PGR 
mWis^hnnA-^m^h. #AB&#Me«i:^^>f'^-lcj:»JPCR&ffv%. PC 

[0 0 3 4] 

DNA#^#f7b^^A$tiT#ejti'S?^m^M#;^^«^Sz:i:}c J: mmm 



1 5 
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#2 002-065880 

i^-fbr^^-e^A, mwry^-tjh.^ wm.ry^^'ou. ^yymry^—tjK 

^x^>^, 5^ >r -^U;^7~^§:Mv^sri:*'!^?^So ^» 

•^hU^^A, eSmS-^^, amv>?5f>, i^m;?7;i/^/'i'i^^H&Mv^s 
[0 0 3 5] 

w^. mt.'b^m't.f=.\%^%m^mm^(Dn%^W'r. sor-ee- 

2 4^r^^f do ;^#«SF^tf', pH«2. 0-6. 0{c#J$-rsz:ii:;bW*Lv^ 

[0 0 3 6] 

%MmfA}i^mB\^fc'm^^m\^^z.}Li$x^^. 5%co2# 

> ^ if S:^«Ilc^i(ll b T J: V>o 

[0 0 3 7] 
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CO 0 3 8] 

T^^^-T^w i^nvh^^:7-f ~, jge^gi^nv h^'^^-f -^$:Mv> 

[0 0 3 9] 



[0 0 4 0] 



-%mi^7i^mmm(Dr ^ j wmm^^ - ki-s d n a k:^ b t, je^T(Z)^ g 

2) F>'S:^iS^T'=I-^f ^iB^rj (ANNATGG) $:#Snb:feo 

3) mRNAOD^F^^iS^J-^^yjgbBB^^JSrT'^SlSy^ll^bfe 

5) tgftb7^SH3?!I*lc5t^^i^n-::i>^lc:f^Ji^^MPSP^§PS:*'5-^^3&v> 



[||;SiM] 
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hoi, Afllll^^Sr^inl/ifeio 

mniz^n^-=t\^y(DmPsmm\t. n\:y =1-^-1^7''-'^^-:^ (http://ff 

ww.kazusa.or.jp/codon/) :*n'T-ri2;^ • i2 1/ tf S/X® 3 K> 

[0 0 4 1] 

^^DNABB^J (9 9 9 b p) (Jgi^T. LDHKCBit>fe^i:fS5-to ) SrSSM*-^ 
^Itn K><Z)T^{llil^'^^^DNASB^^J (1 0 5 2 b p) (Jg^T, LDHKCB 
[0 0 4 2] 

K:j:S4^^n>:;-«^tfS:if?o;fcMmS:S2fC5^t- o ^2 :*^e>^e>*^^i: e» ic, D 
[0 0 4 3] 

^-tfi. ^^m^^<Di^mm. =K«IflSx^^/U-X7 ffii^<Z)PCR^I^::^n b 
1 9 9 7, mm^ts P 9 5- 1 0 0) ^Mv^feo z:<Z):6'^®MSti, 1 

0 OMERjgM^JrU =r5?t^ U5r^K::^^-^'T-«:3' 5^^C1 0'-12mer5g 
-OD;r->'^'-^^y >^M^?:fiJMbT, rX«gIJ^^^#5i^-^> $ e>k:W*^<Z)^^ 



1 8 
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stems) Sr-g^M L/fco 

-^b> KOD-plus-DNA polymerase (MWW) #^T't?, 
9 6X3, 2^, 6 8^3 2:^; 5 4'C2:$^, 7 2 r; 3 O:0(Z);K/:S:^#t?DN A#!g 

^TX. 9 6X^2^^. (9 6°C 3 0#^5 5'C 3 0#-»7 2X: 9 0#) ^ 2 5 

dNTPmi x;&ifii, DNA p o 1 y m e r a s e {CPtfM® %® 

• — Ma):t-A~^-/^PCR^£^EI3^C^^^oTJlirM?oTV^#, :^r^B6«fil-r 
oit^^m^T^f-^Sgbfe. 0 3{Catt-#@:/^>rv- (BA> BOU BB, B02, BC, 
B03, BD, B04. BE. BOS, BF, B06, BG, B07, BH, BOB, BI, B09, BJ, BIO, BK, 
Bll, BL, B12, BM, B13, BN, B14CD^2 8^®"::^^^ V-CDDN ASBa^JS:BB^J# 

#5-3 2}c-eti^ti^.-to -ir^L/feLDHKCBSB^iitcovNT, i^mmn^m 
^bfe^, E c o R I icTTO^^^sb, mmizEc oRiKxmmmmvtc, 

PCR2.1 TOPO Vector (Invitirogen) icS^fCj: y 
[0 0 4 4] 

immm s : mmm^i^mxm ^^^^ omm) 

^^a^-^^^Lfeo r^'^^y^jr-^, pBTRP-PDCi-LDHKCBi:f3?b, r®:/^:^^ 
Fvvy::^S:®4 fc^-To 

1 . p BTrp-PDC 1 -LDHKCB^iS® &><D?DClPm}i ® #11 

PDClP^;tl*> ify^DV-Y -fe::?. • -fe l/hfi/XYPH|Sfc (Stratagene:^:) <D^ ^ J^D 

N Aikmmthxmmvr=iPcmm^K^^xmm^n^i^o 

[0 0 4 5] 



ne Amp PGR system9700 (PE, Applied Biosy 
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^-SFast DNA Kit (Bio lOl^t) S:MV>, Wmit. mM(^-fn h :=t-JVizm.^\ 
^iSbfe. T)N AmmM^^MWrU'l tro spec 3000 (Ame r s 
ham Pharmacia B i o t e c h^t) iZXW^h'k.o 
[0 0 4 6] 

A Polymerase (S?@3t) fe^^bfco ±ia#^fCTM§gCfeif^y ?5jDV-f • 
-feUt^J/xYPHfSfc^^ify ADNA5 0 n g/1?->:/;K :^^>rv-DNA5 0 
p m o 1 /iJ- > ;55:t>* FyrobestDNApolymerase 0. 

2=L-v hy'9-y:fj\y^^$fx5 0 fi KDRf^^izmmLfcio BLm^m^> PC 

Rit$i^g Gene Amp PGR system 9700 (PE Appl 
led Biosyst em^fc) CJcoTDN Affipi&ffofeo P C RiffS^g 

(DEl^^^it. 9 6 °C 2 ^(D^. ( 9 6 °C 3 0 5 5 X: 3 0 7 2 °C 9 0 
B) ^2 bi)-^ ^Mf\f\ ^C)^4r;i:bfeo P DC l >^^-f v-OJfipg^^t?: 

1 %T B E r:ffu-::f.^/unm,^mKxit^^mmm}i<Dmm^n^r:^o ts^^s. 

^SfC'^Mbfe^^-YV-DNAli. -^^DNA (i?-t7v=~^i5^y nj?-*fc) SrM 
V^, 3<D>^^-^V-®DNASB^JliJg/^T®jiy T?feofeo 
[0 0 4 7] 

• PDC I P-LDH-U (3 1 me r, Tm'(il5 8. 3'C) 7l<3glCtIISI#^B 
a mHli^-Y h 

: ATA TAT GGA TCC GCG TTT ATT TAG GTA TCT 
G (Bg^rj#-^ 3 3) 

•PDCIP-LDH-D (3 1mer. Tm-fiiS 4. 4^) ^Ics^lCfJRSP^E 
c o R I i?->r h Sr^Sn 

: ATA TAT GAA TTG TTT GAT TGA TTT GAG TGT 
G (IB^rj## 3 4 ) 
[0 0 4 8] 
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#2002 — 06588 0' 
[0 0 4 9] 

r p - PDC 1 - LDHKCBi:^#l-tfco OTJ-*^^'^?^ -^^MO^^S:^ 
"To ^i5^MMM(DUM^\M5^Slzm-t. fib, ^ -mm<D^mM:iiHz 

-^-®T>^ (PDC I P) 9 7ibpi:, PDC Ist-e^^-T^f^^J^ir;! (PDC 
ID) 5 1 8 b pli, ±7iK(D^^K. -b-'y;ijnv-f -feX • iz Utf i/oiY P H«CD 
ADNAS:J^Mi:bTdimLfePCRitiPi^tCj:oT#il^ffofeo PGR 

mm<o^mit±m<Dmv x^$>^i/^. p d c i ^a^e^TtsM^BW/t ©itntcii, jg^ 

•PDCID-LDH-U (34mer, Tm>fit5 5. 3X:) ^mKi^Mmm 
. Xh o Ii?->f 

:ATA TAT CTC GAG GCG AGO TAA CTT CTT GGT 

C G A C (ffi^a#-^ 3 5 ) 

• PDGI D-LDH-D (3 1 m e r, TmffiS 4. 4-C) 5^^{C0J|5S^^A 

p a I i?->f h ^ma 

:ATA TAT GAA TTG TTT GAT TGA TTT GAG TGT 

G im^m^ 3 6 ) 

[0 0 5 0] 

JtsSiKiSfcTiii^bfePDc 1 p;5:t>*PDG 1 Di^m^^mmw\f^^'tn'en 

mH I/E c o R i:a.t>*PDC 1 Difipgir/t ^MUS^^X h o I/Ap a I ICT 

a. T;HiM olecular Gloning A Laboratory Man 
ual second edition (Maniatis et al.,Go 



fii^# 2 0 0 3 



-3031175 




#2 0 0 2 — 0 6 5 8 8 0 




Id Spring Harbor Laboratory pr.ess. 1989 

) iCtJgofeo 

[0 0 5 1] 

^{C^iCT^fofeo t-^t)-^, i[IP»*B amH I/E c o R I (SMJttt) Jk 
t>'flJi U ^^-ffci^^A Ikaline Phosphatase (BAP, SM5t 
tfc) SrMbfcp B luescriptll SK + ^^^- C^^^^fc) IC, ± 

mpcRmizxmmhmmmmmm^mhtcPDciFm)i^TA dna li 

gas eRj^^iZ^-oXmU^-^^tc (E(5±|g) o T4 DNA Ligas e MUS 
IClt, LigaFast Rapid DNA Ligation System ( 

[0 0 5 2] 

r^kfcL i g a t i o nM0S:^fo}^^ISS:Mv^T. ny\dv^y hmm^(DmM 
y 1 00 fi g/mi &#;tbfeLB:f I/- ^^c^v^T— ?ft*g§lbfeo ^Wbfen 

D~-lCO^, >f hiT>i®:/^>fV-DN A$:MV^fe^^::l~PCR^S^C 

mmK^^m^^^^\ se<fa*r<s'<^i5f-p b pdc i p/^e^dt-sr^itbfe 

[0 0 5 3] 

fcpBTOPO-LDHKCB/<^^-&i!im#^E c o R I ^S;S:tJf5^^^^ltf|f 
®igT4 DNA p o 1 yme r a s e^a-rsr a't?#e)*l,SLDHKCB5i 

m^<MmmmE c oRimm. m^mmmmT4 dna poi 

yme r a s e ^H^sffo p B P D C 1 P/<^t5?~4flC, ±^t.m^(^M^'^ 
^^.^^q-rl;y^S:^ffV\ p B PDC 1 P-LDHKCB/<^r ^-Sr-f^SSbfe ( 

gI5T^) - 

[0 0 5 4] 



2 2 
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-IS. mQlz^tiioK. hn^nWs:^ (M) {cJ:oT#^$ti7t p Y LD 1 

K^^-^mmmm^s^ coRi/Aati imm.'An^mmmmmT 4. dna 

P o 1 yme r a s e^QjUt- i:"^#e>tlS L DHiS-fe^ K/tir«5^U 

4 DNA polymeras eMS^^fo^ P B PDC 1 FKi^ ^-^i\Z. ± 
«Ei:IM#(3Dj^f^7?-t^:f^n- — >^S:ffV^, pBPDClP-LDHl^^^^-- 
(®6) „ Jimop YLDl/<^^-»:^fli®{C#AStl 

m-. TE. coiipYLDij), m-im^mAmrnm^m^m^mmm^ 

%Wfeir>^- (^:^mo<l^ltmiTS 1#^1) IC, ^f^H-^FERM B 
P-7 4 2 3 i:LTyi5f^>?. ^^l<J^cat5^ffl|^^fe$tl•rv^S (M^tfiB :^ 
^1 1 (1 9 9 9) ^^1 0^ 2 6 0) „ 
[0 0 5 5] 

^V^T> 0 7 tCa^i-J:e)fC, i0/<:^^-§:Xh o I/Ap a I^tLSl/. IH^ 
CMPI^^^SSrj^L/fciiiliiPDC 1 D^r^i ^^g^Si^T p B P D C 1 P-LD 
H^^^5f-S:f^igbfe (0 7_h^) . tl^CpBPDCl P-LDHII^^^^f 
-§:E c o RV^aabfe^C^JC p RS4 0 4/<^i$f- (Stratagene 
^±) ^A a t I I/S s p I^JLa, T4 DNA p o 1 y me r a s e^SLT 
#e)tl.feTr pV-;f;~@lT>r$:^M^itT, pBTr p - P D C 1 - L D H/<i^ 

[0 0 5 6] 

mz.. m^K^-t^^lZ^ pBPDClP-LDHKCB^^^-&ApaI 
/-Kq oKlKXUmmm^Mh. pBTt p-PDCI-LDH'^^^ 

fdPS^mAp a I^J:tJtSt u I-e^SUfcTr p V-:*- Sr^tf^^tC 

pBTrp-PDCl - LDHKCB^^ ^-^m^Vtcia 
[0 0 5 7] 

mmVtc-^'&i^^A.m.P B T r p-PDC l -LDHKCB^^^-CDifSfg® 

^icmaiaa^j^jt&^ofeo i^«iB^j«?5&f^ei:bTAB i prism SIO 

Genetic Analyzer (PE Applied Blosystem 

2 3 mil# 2 003-3031175 
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%CD&MV\ Z-HfltiGFX DNA Purification kit (Ame 
rshanPharmacia Blotec ht±) lCT:3ij^ A^MSSbfe^. 
^T^^ff U 1 t r o spec 3000 (Amershan Pharmaci 
a B 1 o t e c ht±) }CTDNA^gM^M^bfet>®&MV^fco 
[0 0 5 8] 

mM^<DmB^^Amt. I t o <b(D^m. dto, H., Y. Futuda, K.Murata a 
nd A. Kimura, Transformation of intact yeast cells treated with alkali c 
ations J. Bacteriol. Vol.153, pl63-168) iC^Jgofeo -t^JiiD^. 
«IFO2260:^ (t±a^A^i#if^mJC^il$ tlTV^S®^) (DhV^hy 

9y^mm^^mhr=.m^. i omi ypd^^icts ox^'vf^mmmmt.x^m 

EAyyrtO. 5ml 0. 2M(Z)»^U 3 0'ClCTl^^© 

-pBTrp-PDCl-LDHKCB^^^-S:, MISS^A p a IfeJctl^S 
acl (V%-rtl%S?@7i) T'^SbT. 3tl&?^inbfc„ 
[0 0 5 9] 

:*:S«1IM?^&3 0°C"^3 Or^^lgiiei^^^, 15 0^1^7 oro/KUm^l^ 

>^^u=i-;i/4 0 0 0 (fD3l6MS) ^iti;t. J:<ig#bfeo 3e>{c, 3or;K:T 

1 ^K^^e>^#l/fe^. 4 2°CtCT 5:$^raii- h 

•Dfe^, 2 00 /4 loDxKlcMbfe^O^hU >^h:7r>^^^:^ic^^Rbfeo 
[0 0 6 0] 

#e, tifen n S:if h U h :7 r >li#^^«5lcB«Si^«b, 
MT'^fe^^:^JCoVNT> 5t'e^^A®^^^PCR^i^ff{Cj:oT5t^bfeo P 
CR^c|^i!^i:L/TMv^SP#®^f>^ ADNAii, n ~- ^ 2 m 1 YP 

T^^^X-mM>L':>mm^^^fcm.> ^Hb, 5 0mM Tr i s-HC1 5 0 
0 it* 1 j:t>*:i!f^>^tr-X (425~600Am, Acid washed, SI 
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GMA) ^iox., 4°ci:i 5^mji^jvv^^^^:^^nz)^t.iz^i)mmLr:Lo 
m(D±m^m^^xx.^ ^ -')vmm^n^\ M«7K5o^i{c^^Lfe, mmhr=. 

^JADNA5/il^mMt.hX. 5 0 A 1 (^M/JS^'^PCR&^fofea DNA 
mmmmt-LXlt. ex T a q DNA Pol yme rase (S?i5t) Srffi 
V^, PC RitipS^fiG e n e Amp PGR system 9700 (PE A 
pplied Biosystems) ^^ffl bfeo P C Rmmmm<DRm^^ 
it. Q6X:2'$^(D^. (9 6*0 3 0#^5 5*0 3 0#-»7 2X3 9 Ojg|>) S: 3 0-9* 

fee 

LDH-KCB -U : TGG TTG ATG TTA TGG AAG AT (2 
0 m e r ) (1B^J## 3 7) 

LDH-KCB-D : GAG AAG GTA GAT AAA AGG GAG ( 
2 1 m e r ) (SB^J## 3 8) 

PDC1P-U3:GTA ATA AAG AGA CGG GGG G (19m 
e r ) (lg^J#-^ 3 9) 
[0 0 6 1] 

c RifipsA'^si^T'^ fe=b(Z) sr, L D H K G B m^'f-fymmzmx^^t^^m^mm 
mx:^^iimmLr:i. :^mmmiziB^^x\,t. f)^i!)^^j^,^mmmti,x. kcb- 

2.7*S^, KGB-2 10;^. -jS^X^KCB - 2 1 im<D SUO^mW^M^'t^ :^ 
[0 0 6 2] 

immm 5 : ^^mmmz^n^ l -%m&m&(^m^) 
f^mLrcsmommmmmiz-Dif^x^mum-kn^r^o mmmni^x. ^^vm 

J]^zi--y^mm 1 5 %© Y P Dm.i^mMKmi^Mmfi^ 1%(0. Sg/SOml) 



2 5 
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00 2- 065880 
[0 0 6 3] 



[^1] 





mm: 








TD01 


0 


7.34 . 


KCB— 27 


4.92 


5.01 


KCB— 210 


4.78 


5.14 


KGB— 21 1 


4.57 


5.26 











0 


1 


3 


5 


TD01 




15 


1.84 


0 


0 


mm 


0 


0 


0 


0 


x^y— 


0 


6.69 


7.21 


7.38 


KCB -27 




15 


2.2 


0 


0 


mm 


0 


3.01 


4.73 


4.92 




0 


4.69 


5.11 


5.06 



LDHKCBm^^fjmA^tir^^Mmmi^ (KCB-2 7^^^, KCB-2 1 
0:^5. KCB-2 11*) T'li, ^^^tl L D H K C B 12 tT- 

A$tlTV%;&V%®lC=foA>7b>fce>T. ;^«?gtlL&fey, 4. S-'S. 0% (4 5 
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- i5f - ® JC^ A b r JC <fc -5 % ® i: ^ ti S o 
[0 0 6 4] 



<110> Kabushiki Kaisha Toyota Chuo Kenkyusho 
Toyota Jidosha Kabushiki Kaisha 

<120> Lactate High-expression system and Use thereof 

<130> 010770 (PO 1-3840) 

<140> 
<141> 

<160> 39 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 332 



SEQUENCE LISTING 



2 7 



2003-3031 17E 




2002—0 65880 



<212> PRT 
<213> Bovine 



<400> 1 

Met Ala Thr Leu Lys Asp Gin Leu He Gin Asn Leu Leu Lys Glu Glu 
15 10 15 

His Val Pro Gin Asn Lys lie Thr lie Val Gly Val Gly Ala Val Gly 
20 25 30 

Met Ala Cys Ala lie Ser lie Leu Met Lys Asp Leu Ala Asp Glu Val 
35 40 45 



Ala Leu Val Asp Val Met Glu Asp Lys Leu Lys Gly Glu Met Met Asp 
50 55 60 

Leu Gin His Gly Ser Leu Phe Leu Arg Thr Pro Lys lie Val Ser Gly 

65 70 75 80 



Lys Asp Tyr Asn Val Thr Ala Asn Ser Arg Leu Val lie He Thr Ala 
85 90 95 

Gly Ala Arg Gin Gin Glu Gly Glu Ser Arg Leu Asn Leu Val Gin Arg 
100 105 110 



Asn Val Asn lie Phe Lys Phe lie lie Pro Asn He Val Lys Tyr Ser 
115 120 125 



Pro Asn Cys Lys Leu Leu Val Val Ser Asn Pro Val Asp He Leu Thr 



2 0 0 3- 



3 0 3 1 1 7 5 
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130 135 140 

Tyr Val Ala Trp Lys lie Ser Gly Phe Pro Lys Asn Arg Val He Gly 
145 150 155 160 

Ser Gly Cys Asn Leu Asp Ser Ala Arg Phe Arg Tyr Leu Met Gly Glu 
165 170 175 

Arg Leu Gly Val His Pro Leu Ser Cys His Gly Trp He Leu Gly Glu 
180 185 190 

His Gly Asp Ser Ser Val Pro Val Trp Ser Gly Val Asn Val Ala Gly 

195 200 205 

Val Ser Leu Lys Asn Leu His Pro Glu Leu Gly Thr Asp Ala Asp Lys 
210 215 220 

Glu Gin Trp Lys Ala Val His Lys Gin Val Val Asp Ser Ala Tyr Glu 
225 230 235 240 

Val He Lys Leu Lys Gly Tyr Thr Ser Trp Ala He Gly Leu Ser Val 
245 250 255 

Ala Asp Leu Ala Glu Ser He Het Lys Asn Leu Arg Arg Val His Pro 

260 265 270 

He Ser Thr Met He Lys Gly Leu Tyr Gly He Lys Glu Asp Val Phe 
275 280 285 
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Leu Ser Val Pro Cys lie Leu Gly Gin Asn Gly He Ser Asp Val Val 
290 295 300 

Lys Val Thr Leu Thr His Glu Glu Glu Ala Cys Leu Lys Lys Ser Ala 
305 . 310 315 .320 

Asp Thr Leu Trp Gly He Gin Lys Glu Leu Gin Phe 
325 330 

<210> 2 
<211> 971 

<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 2 

aagggtagcc tccccataac ataaactcaa taaaatatat agtcttcaac ttgaaaaagg 60 
aacaagctca tgcaaagagg tggtacccgc acgccgaaat gcatgcaagt aacctattca 120 
aagtaatatc tcatacatgt ttcatgaggg taacaacatg cgactgggtg agcatatgct 180 
ccgctgatgt gatgtgcaag ataaacaagc aagacggaaa ctaacttctt cttcatgtaa 240 
taaacacacc ccgcgtttat ttacctatct ttaaacttca acaccttata tcataactaa 300 
tatttcttga gataagcaca ctgcacccat accttcctta aaagcgtagc ttccagtttt 360 
tggtggttcc ggcttccttc ccgattccgc ccgctaaacg catatttttg ttgcctggtg 420 
gcatttgcaa aatgcataac ctatgcattt aaaagattat gtatgctctt ctgacttttc 480 
gtgtgatgaa gctcgtggaa aaaatgaata atttatgaat ttgagaacaa ttctgtgttg 540 
ttacggtatt ttactatgga ataattaatc aattgaggat tttatgcaaa tatcgtttga 600 
atatttttcc gaccctttga gtacttttct tcataattgc ataatattgt ccgctgcccg 660 
tttttctgtt agacggtgtc ttgatctact tgctatcgtt caacaccacc ttattttcta 720 
actatttttt ttttagctca tttgaatcag cttatggtga tggcacattt ttgcataaac 780 
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ctagctgtcc tcgttgaaca taggaaaaaa 

ttgcaatcag atttgggttt gttcccttta 

aattattatt ttctactcat aaccacacgc 
ccccaattct c 



aaatatatta acaaggctct ttcactctcc 840 
ttttcatatt tcttgtcata ttcctttctc 900 
aaaataacac agtcaaatca atcaaagatc 960 

971 



<210> 3 
<211> 999 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified DNA 
coding lactate dehydrogenase 

<400> 3 

atggctactt tgaaagatca attgattcaa aatttgttga aagaagaaca tgttccacaa 60 
aataaaatta ctattgttgg tgttggtgct gttggtatgg cttgtgctat ttctattttg 120 
atgaaagatt tggctgatga agttgctttg gttgatgtta tggaagataa attgaaaggt 180 
gaaatgatgg atttgcaaca tggttctttg tttttgagaa ctccaaaaat tgtttctggt 240 
aaagattata atgttactgc taattctaga ttggttatta ttactgctgg tgctagacaa 300 
caagaaggtg aatctagatt gaatttggtt caaagaaatg ttaatatttt taaatttatt 360 
attccaaata ttgttaaata ttctccaaat tgtaaattgt tggttgtttc taatccagtt 420 
gatattttga cttatgttgc ttggaaaatt tctggttttc caaaaaatag agttattggt 480 
tctggttgta atttggattc tgctagattt agatatttga tgggtgaaag attgggtgtt 540 
catccattgt cttgtcatgg ttggattttg ggtgaacatg gtgattcttc tgttccagtt 600 
tggtctggtg ttaatgttgc tggtgtttct ttgaaaaatt tgcatccaga attgggtact 660 
gatgctgata aagaacaatg gaaagctgtt cataaacaag ttgttgattc tgcttatgaa 720 
gttattaaat tgaaaggtta tacttcttgg gctattggtt tgtctgttgc tgatttggct 780 



2003-3031175 
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gaatctatta tgaaaaattt gagaagagtt catccaattt ctactatgat taaaggtttg 840 
tatggtatta aagaagatgt ttttttgtct gttcciatgta ttttgggtca aaatggtatt 900 
tctgatgttg ttaaagttac tttgactcat gaagaagaag cttgtttgaa aaaatctgct 960 



<210> 4 
<211> 1052 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Modified DNA 
coding lactate dehydrogenase 



<400> 4 










acagaattca 


caatggctac 


tttgaaagat 


caattgattc 


aaaatttgtt gaaagaagaa 60 


catgttccac 


aaaataaaat 


tactattgtt 


ggtgttggtg 


ctgttggtat ggcttgtgct 120 


atttctattt 


tgatgaaaga 


tttggctgat 


gaagttgctt 


tggttgatgt tatggaagat 180 


aaattgaaag 


gtgaaatgat 


ggatttgcaa 


catggttctt 


tgtttttgag aactccaaaa 240 


attgtttctg 


gtaaagatta 


taatgttact 


gctaattcta 


gattggttat tattactgct 300 


ggtgctagac 


aacaagaagg 


tgaatctaga 


ttgaatttgg 


ttcaaagaaa tgttaatatt 360 


tttaaattta 


ttattccaaa 


tattgttaaa 


tattctccaa 


attgtaaatt gttggttgtt 420 


tctaatccag 


ttgatatttt 


gacttatgtt 


gcttggaaaa 


tttctggttt tccaaaaaat 480 


agagttattg 


gttctggttg 


taatttggat 


tctgctagat 


ttagatattt gatgggtgaa 540 


agattgggtg 


ttcatccatt 


gtcttgtcat 


ggttggattt 


tgggtgaaca tggtgattct 600 


tctgttccag 


tttggtctgg 


tgttaatgtt 


gctggtgttt 


ctttgaaaaa tttgcatcca 660 


gaattgggta 


ctgatgctga 


taaagaacaa 


tggaaagctg 


ttcataaaca agttgttgat 720 


tctgcttatg 


aagttattaa 


attgaaaggt 


tatacttctt 


gggctattgg tttgtctgtt 780 



gatactttgt ggggtattca aaaagaattg caattttaa 



3 2 
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gctgatttgg ctgaatctat tatgaaaaat 
attaaaggtt tgtatggtat taaagaagat 
caaaatggta tttctgatgt tgttaaagtt 
aaaaaatctg ctgatacttt gtggggtatt 
cttggttgaa cacgttgcca aggcttaagt 



ttgagaagag ttcatccaat ttctactatg 840 
gtttttttgt ctgttccatg tattttgggt 900 
actttgactc atgaagaaga agcttgtttg 960 
caaaaagaat tgcaatttta ataactcgag 1020 
ea 1052 



<210> 5 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

acagaattca caatggctac tttgaaagat caattgattc aaaatttgtt gaaagaagaa 60 
catgttccac aaaataaaat tactattgtt ggtgttggtg 10( 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 6 
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acagaattca caatggctac 



20 



<210> 7 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

atgataacaa ccacaaccac gacaaccata ccgaacacga taaagataaa actactttct 60 
aaaccgacta cttcaacgaa accaactaca ataccttcta 10 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 

<400> 8 

atgataacaa ccacaaccac 



<210> 9 
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<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

tggttgatgt tatggaagat aaattgaaag gtgaaatgat ggatttgcaa catggttctt 60 
tgtttttgag aactccaaaa attgtttctg gtaaagatta 10 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 10 

tggttgatgt tatggaagat 2( 

<210> 11 

<211> 100 

<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: primer 



<400> 11 

taacaaagac catttctaat attacaatga cgattaagat ctaaccaata ataatgacga 60 



<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

taacaaagac catttctaat a 21 



<210> 13 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 



ccacgatctg ttgttcttcc acttagatct aacttaaacc 



100 



<400> 13 



3 6 
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tgaatctaga ttgaatttgg ttcaaagaaa tgttaatatt tttaaattta ttattccaaa 60 



<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 14 

tgaatctaga ttgaatttgg t 21 

<210> 15 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 15 

taacatttaa caaccaacaa agattaggtc aactataaaa ctgaatacaa cgaacctttt 60 
aaagaccaaa aggtttttta tctcaataac caagaccaac 100 



tattgttaaa tattctccaa attgtaaatt gttggttgtt 



100 



3 7 
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<210> 16 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 16 

taacatttaa caaccaacaa a 21 



<210> 17 
<211> 100 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 



<400> 17 

agagttattg gttctggttg taatttggat tctgctagat ttagatattt gatgggtgaa 60 
agattgggtg ttcatccatt gtcttgtcat ggttggattt 100 



<210> 18 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Descriptipn of Artificial Sequence: primer 

<400> 18 

agagttattg gttctggttg t 21 

<210> 19 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 19 

cagaacagta ccaacctaaa acccacttgt accactaaga agacaaggtc aaaccagacc 60 
acaattacaa cgaccacaaa gaaacttttt aaacgtaggt 100 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



3 9 
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<400> 20 



cagaacagta ccaacctaaa a 



21 



<210> 21 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 21 

ctttgaaaaa tttgcatcca gaattgggta ctgatgctga taaagaacaa tggaaagctg 60 
ttcataaaca agttgttgat tctgcttatg aagttattaa 100 

<210> 22 
<211> 21 
<212>.DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 22 



ctttgaaaaa tttgcatcca g 



21 
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<210> 23 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 23 

agacgaatac ttcaataatt taactttcca atatgaagaa cccgataacc aaacagacaa 60 
cgactaaacc gacttagata atacttttta aactcttctc 100 



<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 24 

agacgaatac ttcaataatt t 21 



<210> 25 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 

« 

<400> 25 

tatgaaaaat ttgagaagag ttcatccaat ttctactatg attaaaggtt tgtatggtat 60 
taaagaagat gtttttttgt ctgttccatg tattttgggt 100 

<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 26 

atgaaaaatt tgagaagagt 20 

<210> 27 . 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

4 2 HfiU^ 2003-3031175 
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<400> 27 

gacaaggtac ataaaaccca gttttaccat aaagactaca acaatttcaa tgaaactgag 60 



<210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 28 

gacaaggtac ataaaaccca g 21 

<210> 29 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 29 

aaaaaatctg ctgatacttt gtggggtatt caaaaagaat tgcaatttta ataactcgag 60 



tacttcttct tcgaacaaac ttttttagac gact?itgaaa 



100 
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<210> 30 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 30 

aaaaaatctg ctgatacttt g 21 

<210> 31 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 31 



acgttaaaat tattgagctc gaaccaactt gtgcaacggt tccgaattca ct 



<210> 32 



<211> 21 



<212> DNA 



<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: primer 



<400> 32 

acgttaaaat tattgagctc g 21 

<210> 33 

<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 33 

atatatggat ccgcgtttat ttacctatct c 31 

<210> 34 

<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 



34 



atatatgaat tctttgattg atttgactgt g 



31 
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<210> 35 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 35 

atatatctcg aggccagcta acttcttggt cgac 



<210> 36 
<211> 31 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 36 

atatatgaat tctttgattg atttgactgt g 



<210> 37 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 37 

tggttgatgt tatggaagat . 20 

<210> 38 .1 
<2H> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 38 

gacaaggtac ataaaaccca g 21 

<210> 39 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 39 

gtaataaaca caccccgcg 19 

[mi] 

o 
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^iSStlT^^^'^— P BTrp-PpCl -LDHKCB®::^^^^.^ Fv^y:/ 
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[13 6] 

pBTr p-PDC 1 -LDH(^)#^XgOD— iP«:a^t-0t?feS„ 
[1117] • 

pBTrp-PDCl -LDH®^ilX^OD— ^fe^-t^-^^So 
[0 8] 
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m2] 

eovino LOH 1 AmCMCTGTGAMQ^TGASGT^TTCKfiAATOncnT)^^ 60 

modified LOH KGB 1 T. ,.t.G.,A..^..AT A. T-,A..A 60 

»»»3|3» » 4u l L < I t »><i«.»*» l . ^Mdr ♦ J» i|gr MMr» 

Bovine UJH 61 AATAAeATTACMn(m«fi6an(30T6(a^GUaaCATC6CCT^ 120 

nodlf led Ll» KCB ei A.....T T T.....T. ....T..TTa,.T..a 120 

Bovine LDH 121 AT8AAe6ACTT«6(aiQATaAA8TOCT(!neT^ 180 

lSOdifi«d m KC8 121 A..T.,...T,,,.>v,....>L a,,,>>,,T....>,...,,.^ ISO 

jiema^ ** ***** J i uf i rrnir i m i » ♦ ■nnini i tJ i i i i LHrM i ii i t »»»p 

Bovine um 181 6AGATGATG6ArGTCCAAGAT6^U6(H»mGC^^ 240 

modified U3H KCa 181 T.G TrCTr.S..TT-e..,..T T--..-T 240 

»♦ JM .M M»i| i | ^ Hi** » Mu |». >M» *f » ***** 

Bovine LOH 241 AMaACrATAAT67eMGA6GMACTOCAa6CTQ0mnArCA(»GCT(^^ 300 

nodif led l£H KGB 241 T. T,,T.,T.,T..T.-A r,..,.,„..T ,>T,..,.T.>TA.A..A 300 

^**** » ii> »i>inrf 4* *s* ** ** mpt^tp***** ******* *» *** 

Bovine LDH 301 CAAfifc^SfiASAfiAQOCaTCTOAAmOQTCCASCCTWmOAAW^ 360 

flOdified LDH lOB 301 A..T-ATCrA.AT L.AA.A..T..T.,T..T. T..T 360 

^^atm**** * *4lJ | Lii| i|iii || i» ** * **** ** ** NiH I IH ' IH ** 

Bovine LDH 361 ATTtWrMTAnOTAAAATACAOCOC^ 4g 

nodified LDH IGCB 361 A. T.,...TrCT T..A.-.T.e. T T 420 



Bovine LDH 421 QATATmCWMSTATeTOGOTaaAABATAAfil^CniO^^ 430 
nodified LDH KGB 421 T.....T A-.TTC-.T.--,, A ....TA.iL T 480 



Bbvine LDH 481 AaT68TOCMTCTq6ATr<M(noarnC0CTTAT(n^ 540 

nodified LOH KCB 481 TC T.*,T. T-.-A.A..TA.A...T.0. T,-A..AT....T... 540 

iiimii til 11 inn ^r^ ^ * * i um i ** ** ******* 

Bovine LDH 541 CAGCGAnAAOCTGGCATGOGTG&M^CmGGGGAfiOATO&TOM? 600 

nodified LOH KCB 541 ..T.....GTCT..T T n.a,T..A. T...Ta..T..A..T 600 



Bovine LDH 601 T6CaiQT6fiAeTaWTGTTeCTCfiTaTCTim^^ JgO 

andlfledlim KGB 601 ,-.TC..,T..T T-.TT.. ..A.,..,6..T..A.-...fiL-T,.. 660 

««« ***** nitniiriimiriirwr*» ^^t*** ********* **t *** 

Bovine LOH 6$1 QATO(m7AAOGUGAfir8GAAA0»GnCA^ 720 

ooilif led LDH KOS 681 T. ....A....- A. T....,T,..>.;..7..,..^Tra>... .,^.A 720 



Bovine LOH' 721 6TQATCAAAaGAMQa(nf^CATIXrrOGQC^^ 780 

modified LDH KCB 721 ..T,.T...T. T..T..T.,T T.„,TT,.>.7.,T..T......,.T 780 

4dm ******* *♦**»* *****, ***** *«*♦ ** ** JUfc^M^trm i r 

Bovine LDH 781 GMASTATMT€MaMTOnAQGG66aTG0AT0GGATrTCGA^^^ 840 

Modified LDH KGB 781 .,.TC...T,....A.,.T.Q..AA.A.,T,....A.....T..T.. A..-T.Q 840 

m* *********** m ** * ** ***** ***** ** ■! wi ni i i ii ♦** * 



Bovine LOH 841 TAIGSMTAAAAflAeQATGTCTTCCTTAQTGTrOOnfiCATCnBGGteA^ 900 
nodified LOH KCB 841 T..7 A. T..T7.GrTC......A..T.,T,,,-.T..A. T.,T 900 

4a«*** ************ ** * ****** **************** «* 

Bovine IM GOt TCA6M»mTGAAAGnrGACrCteAGrraTGMGAM3Ae^ 960 
ttodlf ied LOH KGB 901 ..T..T.....T. T.-.T. ^-^i— ^ 

am »» *»»»» »M4t* *** **i\4*J^\ ^ M 4U W ¥ ** *>PM4m* ** *** 

Bovine m 961 GATiffiAOTTTOGGGGATOOAfiAAAfiAAfiTOOAfi^ 899 
lodlf ied LDH JOB 961 fT.Q. T..T..A. T....A. 999 

----- A ^^^^^ ^j. ^k^A^Mi *ihiiiJt itatbUUak 
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